Soman-induced convulsions affect the inositol lipid signaling system: potentiation by lithium; attenuation by atropine and diazepam.
Effects of atropine or diazepam pretreatment on soman-induced convulsions and brain phosphoinositide (PI) metabolism, as assessed by brain regional inositol-1-phosphate (IP1) levels, were studied in saline and LiCl-pretreated rats. IP1, an intermediate in PI turnover, was measured in cortex, caudate, thalamus, hippocampus, and cerebellum. Soman (100 micrograms/kg; sc) produced convulsions in 63% of the saline-pretreated rats, whereas with LiCl pretreatment all rats exposed to 100 micrograms/kg of soman had tonic-clonic convulsions. Thus, LiCl pretreatment potentiated soman-induced convulsions. Tissue IP1 increased severalfold in soman-exposed convulsing rats with the highest increases being in frontal cortex and caudate. In contrast, no marked increases of IP1 occurred in similarly treated nonconvulsing rats. LiCl treatment itself increased IP1 levels without causing convulsions. In LiCl-pretreated rats, soman again markedly elevated IP1 levels above LiCl alone in convulsing rats, whereas no such effect occurred in nonconvulsing rats. In LiCl-pretreated rats, the increased IP1 levels associated with soman-induced convulsions were greatest in hippocampus and piriform cortex. Thus, LiCl appears to lower the threshold for the spread of seizure activity through limbic structures, thereby potentiating cholinergic-induced convulsions. Diazepam and atropine both blocked soman-induced convulsions, and brain regional IP1 elevations were concomitantly abolished as well. These results indicate that soman-induced convulsions involve the inositol lipid signaling system. This involvement is potentiated by lithium but attenuated by atropine and diazepam.